Although the historical facts concerning the etiology of lobar pneumonia and Gram's original work on the widely used stain which now bears his name are well documented, an examination of the original reports of these two topics has brought to light an unusual facet of the story pertaining to them. It is a tale which re-emphasizes the widely quoted aphorism of Pasteur that chance favors only the prepared mind. The polemic waged over the cause of bacterial pneumonia, which took place in the 1880's, was one of unusual bitterness, at least on the part of one of the participants engaged therein. Had the arguments been less heated and analysis of the data then at hand more perceptive, events might have followed a course other than that recorded in the ensuing paragraphs.
In 1881, Pasteur (13) and Sternberg (15) recovered from rabbits injected with human saliva what were probably the first strains of pneumococcus to be isolated in the laboratory. At the time, however, the relation of these organisms to lobar pneumonia was far from clear. Despite the fact that bacteria had been seen in the bronchial contents of patients dying of pneumonia by Klebs (12) as early as 1875, their significance remained largely obscure. In the ensuing several years, little significant progress was made aside from the observations of Pasteur and Sternberg.
The first contribution of Carl Friedldnder (5) Friedhinder's second communication (6) on the micrococci of pneumonia appeared on November 15, 1883, and touched off a controversy over the causative agent of pneumonia that was to continue for the next three years. In this paper he reported the study of more than 50 additional cases of pneumonia, in the tissues of nearly all of which bacteria were seen. Those sections from which they were absent were from the lungs of patients dying late in the course of the disease. Friedlander remarked also that the difficulty others had had in recognizing organisms in sections resulted from their being obscured by nuclei and fibrin which stained like bacteria with the techniques usually employed. It is here that he makes the first published reference to the stain of Gram, which facilitated to a hitherto unparalleled degree the recognition of bacteria in histologic sections. Friedhinder goes on to describe some of the morphologic properties of the micrococcus of pneumonia placing especial emphasis on its capsule. Of greater interest, however, is the section devoted to the isolation of the "micrococcus." The bacteriologic work was carried out in collaboration with Dr. Frobenius, who had received his technical training in this field from Koch.
For the growth of organisms, in addition to blood serum, Frobenius prepared a nutrient gelatin which combined meat infusion, peptone and sodium chloride.
The first attempted isolation with this medium was successful. "We isolated from a case of acute pneumonia of the right upper lobe in the stage of grey hepatization (a case with which cirrhosis of the liver was combined but, however, without any complications whatever, even swelling of the spleen was not present) a large number of completely identical cultures, the material for the inoculation of which was taken from three different places of the hepatization."
The cultural properties of the organism isolated are noteworthy. At room temperature, it gave rise in 24 hr to visible growth at the surface of 261 In his report, Gram made several additional observations, among them the decolorization of the typhoid bacillus when treated by the method outlined. Of greater interest, however, are the findings resulting from the examination of sections of the lungs from fatal cases of lobar pneumonia. In all, Gram examined sections stained by his method from 20 such cases. In 19, the organisms retained the gentian violet (i.e., were gram-positive). In the twentieth case, however, the organisms were decolorized! Of this case, Gram wrote as follows: "One case of croupous pneumonia with capsule-coccus. Here one finds very many cocci which do not all lie in the cells of the exudate. They decolorize very easily in alcohol and, what is more, with and without treatment with iodine. From this case stem a great part of the cultures of Dr. Friedlander. Most of those from animals injected and exposed to infection behave in this fashion (mice, guinea pigs and a dog). Of these, I have investigated some 25 cases. Now and then, the cocci in the experimental animals remain colored after treatment with iodine but then they show no capsule formation; as everyone knows, capsules are always very difficult to demonstrate in cut preparations."
Here then was the key to the problem, but its significance was unappreciated. Although the tinctorial properties of the organism isolated by Friedlander were unique among those of the twenty cases of fatal pneumonia studied by Gram, neither he nor Friedlander gave any sign of having attached any importance to this observation at the time when Gram's paper appeared. Nor, for that matter, did any of the other workers in the field. The potential value of Gram's technique to bacteriology as well as to pathology was to remain unperceived for at least another year.
In the meantime, additional publications relating to the etiology of pneumonia appeared. Of these, perhaps the most extensive in its scope was that of Weichselbaum (18) , who described in 1886 his findings in 129 cases of fatal pneumonia of which 102 were "primary" in character. On the basis of cultural characteristics and of pathogenic properties, he differentiated clearly pneumococcus, to which he gave the name Diplococcus pneumoniae, from Friedhinder's bacillus, which he designated Bacillus pneumoniae. He recognized that both organisms were capsulated and that the latter could give rise to morphologic variants which resembled cocci. In 94 of the 129 cases studied, Weichselbaum demonstrated pneumococcus microscopically, and he isolated the organism on 54 occasions. Bacillus pneumoniae was demonstrated alone or in association with other organisms in 9 instances and was cultivated from 6 of these, from one case together with pneumococcus.
On November 1 of the same year, the following remarks of Friedhinder (7) appeared. "Weichselbaum found it (Diplococcus pneumoniae) 54 times in the pneumonic lung fluid of 83 cases in which cultural techniques were employed; i.e., approximately two thirds of the cases; he holds this coccus identical with the organism found by Fraenkel in seven cases of pneumonia, in lung fluid and in pleural exudate, the description of which appeared several months earlier. From the microscopic state of affairs it is to be added that the coccus is intensely stained by the Gram procedure whereas the organism studied by me is decolorized by the Gram method.... From the foregoing investigations it emerges, therefore, that the most frequent organism in pneumonia is a capsulated coccus which was first found by me by microscopic examination (with the attribute of the capsule and the reaction toward the Gram stain), the cultural properties of which meanwhile were established first by Fraenkel and by Weichselbaum. The capsulated bacterium cultivated by me (bacillus of the authors) occurs only in a minority of cases; that it has in fact caused pneumonia in these cases emerges with greater certainty from its presence alone in the lungs and especially from the results of experiments. For it is still, until now, the only known microorganism which evokes, through inhalation, in animals an affection analogous to human lobar pneumonia. The diplococcus studied by the other authors is apparently, for a great number, perhaps for the majority of cases, to be viewed as pathogenic.... That an apparently so typical affection as acute pneumonia should be produced by different causes is, as I have already remarked several years ago, to be considered analogous to the causes of acute suppuration. On the other hand, that the same schizomyeete should cause two so different affections as rhinoseleroma and pneumonia is likewise most noteworthy."
In this fashion did Friedhinder acknowledge the views now held regarding the etiology of pneumonia and at the same time reveal his recognition of the apparent value of the Gram stain. His patience with Fraenkel, however, had begun to wear a little thin for he added in a footnote: "Of the manifold personal attacks and remonstrances which Fraenkel has directed against me in different places of his work, let them cease. I do not hold them fitting."
It is not altogether clear who was the first to suggest the value of Gram's method of staining in the identification of bacteria. It may have been Ferdinand Hueppe (11) (14) wrote in 1886: "The procedure of Gram employed for the recognition of microorganisms gives no result whatever in gonorrheal pus if the gonococcus is present there alone. One can always recognize their true nature in doubtful cases, however, after having established their presence by staining with gentian violet used alone, by adding successively the liquid of Gram and alcohol. If there is complete disappearance of the cocci, they are indeed those of Neisser; on the other hand, if they retain their violet coloration, one should have doubts as to the gonorrheal nature of the affection and look elsewhere for its true nature."
I am unable to ascertain with certainty when a description of the Gram stain first found its way into a text of bacteriology with intent that it be used for the purpose for which it is employed today. In 1888, Unna (17) published a series of articles on the development of bacterial staining and devoted much space to several aspects of Gram's method. It was recognized at that time that the cocci of pneumonia, pyemia, osteomyelitis, several types of suppuration, and erysipelas retained the aniline dye whereas the organisms of typhoid, glanders, cholera, and relapsing fever failed to do so. In Thoinot and Masselin's Precis de lllicrobie (16) published in Paris in 1889, the following statement appears: "The method of Gram should always be tried with each given microbe for it furnishes an important diagnostic element according to whether the microbe takes the Gram or not" (italics are the authors').
Gram (9) , himself, published only one short note on his method of staining after his initial description of it. It appeared in the proceedings of the 8th Session of the "Congres P6riodique International des Sciences M6dicales," which took place in Copenhagen from August 10 to 16, 1884, and contains nothing of additional interest. I-is subsequent work, until his death in 1935, dealt with other topics.
